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The main results of this study include the three points.

(D Development of User Terminal (Bedside Box and Sensor Board)

Measurement techniques and prototype of user terminal for automatically collecting
the heart rate during sleep over long-term period were developed and fabricated. The
user terminal consists of a sensor board and a bedside box. The sensor board was
deployed beneath a pillow or under the mat to sense the delicate vibration from the
heart beat during sleep. The bedside box amplified the vibration signal, performed AD
conversion, and sent data stream to the database server.

@ Development and Performance Evaluation of Automated Analysis Algorithms

A hidden Markov model algorithm for data mining was developed. We proposed a
method to automatically estimate the menstrual cycle from continuous heart rate
during daily sleep, and evaluated the overall performance. In addition, four positions,
under the mat (dorsal back, hip, small thighs) and under the pillow, were used to
deploy sensor board to examine the measurement performance of different sites, and
finally to find the best measurement site.

@ Construction of Database Server and Implementation of Analysis Algorithms
Database server system was built to collect the heart rate during sleep automatically
over the network from user terminals. The algorithms developed in step @ were
implemented in the server and the overall performance was evaluated.
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